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[57] ABSTRACT 
A chirp signal generator circuit includes a pulse genera 

343/ 17.2 PC 

‘ tor PG for generating a single impulse for application to 
?rst surface acoustic wave device SAW. This device 
produces an output signal comprising several cycles of 
energy at a predetermined frequency. A threshold cir 
cuit TH passes only that part of the output signal which 
second surface acoustic wave device EXP having the 
predetermined frequency as its center frequency, and 
this output signal is then ampli?ed. The second device 
EXP generates a frequency modulated chirp signal. 

' 4 Claims, 5 Drawing Figures 
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CHIRP SIGNAL GENERATOR FOR PULSE 
COMPRESSION RADAR 

This invention relates to a chirp signal generator for 
use with pulse compression radar systems. 

In modern pulse compression radar systems the trans- ' 
mitted signal is a long frequency-modulated pulse or 
“chirp”, frequency produced by a surface acoustic 
wave or “SAW" device known as an “expander”. On 
reception the received pulse is compressed by a further 
SAW device in the form of a dispersive delay line hav 
ing amplitude and phase responses matching those of 
the transmitted pulse, and known as a “compressor”. 
The chirp signal is generated by exciting the expan 

der with a suitable short duration impulse. Preferably 
such an impulse consists of several cycles of radio-fre 
quency energy at the centre frequency of the expander. 
In practice the bandwidth of the impulse must be 
greater than, or at least equal to, that of the expander for 
all frequencies in the signal. 
The short duration impulse may be produced using an 

oscillator operating at the required frequency. The os 
cillator may be free-running with its output gated to 
produce the necessary pulse, but the problem with this 
technique is that the oscillator could cause interference 
and also requires continuous power to operate. An al 
ternative is to switch the oscillator on and off to gener 
ate a single short duration pulse for application to the 
expander. However the energy content of such a pulse 
is low. 

It is an object of the invention to provide a chirp 
signal generator for a pulse compression radar which 
avoids the problems referred to above. 
According to the present invention there is provided 

a chirp signal generator for a pulse compression radar 
which includes a pulse generator for generating a single 
impulse, a ?rst surface acoustic wave delay line respon 
sive to said impulse to produce an output signal com 
prising several cycles of energy at a predetermined 
frequency, a threshold circuit operable to pass only that 
portion of said output signal which exceeds a preset 
amplitude, and a second surface acoustic wave delay 
line having said predetermined frequency as its centre 
frequency and responsive to the output of the threshold 
circuit to deliver a frequency modulated signal. 
An embodiment of the invention will now be de 

scribed with reference to the accompanying drawings, 
in which: 
FIG. 1 is a schematic block diagram of the circuit; 

and 
FIGS. 2a through 2d show waveforms produced at 

various parts of the circuit of FIG. 1. 
Referring now to FIGS. 1 and 2a-2d, a pulse genera 

tor PG has a trigger input from a source and delivers a 
short impulse of the form shown at FIG. 20. Such an 
impulse has a low energy content and wide band-width, 
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2 
and is applied to the input of a ?rst surface acoustic 
wave device SAW. This is arranged, by its construc 
tion, to respond to the impulse by generating several 
cycles of energy. The output of SAW is shown in FIG. 
2b, and is applied to a threshold circuit TH arranged 
such that it responds only to incoming signals above a 
preset threshold level. Ampli?cation also takes place, so 
that the output of the ampli?er AMP is an ampli?ed 
form of the full-amplitude portion of the output of the 
?rst surface acoustic wave device. FIG. 20 shows the 
form of the output of the threshold circuit. This output 
is applied to the second SAW device, the expander 
EXP. This operates to produce a frequency-modulated 
output signal centred about the centre frequency of the 
expander, as shown at FIG. 2d. 
The threshold circuit may be a Class-B ampli?er, 

which conveniently combines the threshold require 
ment with signal ampli?cation to obtain the highest 
efficiency from the expander. In addition, the Class-B 
ampli?er uses less power than other forms of ampli?er 
since it draws power only for the time that the signal is 
above the threshold level. The ampli?er may be de 
signed in such a way as to limit the signal, or a separate 
limiting circuit may be included. 
The use of a pulse generator PG to generate a single 

pulse when required, even if at a steady rate, also uses 
less power than a free-running oscillator, and avoids the 
possible interference problems associated with a free 
running oscillator. 
The two surface-acoustic wave devices may be of any 

type commonly used at the necessary frequencies. 
These include quartz inter-digital devices and lithium 
niobate re?ective array compressor devices. 
What we claim is: 
1. A chirp signal generator which includes: 
a pulse generator for generating a single impulse, 
a ?rst surface acoustic wave delay line responsive to 

said impulse to produce an output signal compris 
ing several cycles of energy at a predetermined 
frequency, 

a threshold circuit operable to pass only that portion 
of said output signal which exceeds a preset ampli 
tude, and 

a second surface acoustic wave delay line having said 
predetermined frequency as its centre frequency 
and responsive to the output of the threshold cir- , 
cuit to deliver a frequency modulated pulse com 
prising a chirp signal. 

2. A circuit as claimed in claim 1 in which the thresh 
old circuit includes an ampli?er for amplifying that part 
of the signal which exceeds said preset amplitude. 

3. A circuit as claimed in claim 2 in which the thresh 
old circuit comprises a Class-B ampli?er circuit. 

4. A circuit as claimed in claim 1 in which at least one 
of the surface acoustic wave delay lines comprises an 
inter-digital device. 
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